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(57) Abstract: An optical compensating sheet comprising a cellulose acetate film which 
comprises 100 parts by weight of cellulose acetate having a degree of acetylation of 59.0 to 
61 .5% and 0.0 1 to 20 parts by weight of an aromatic compound having at least two aromatic 
rings, characterized in that the cellulose acetate film has an Re retardation of 0 to 200 nm, an 
Rth retardation of 70 to 400 nm, and a thickness of 10 to 70 U m. This compensating sheet 
is utilized in the liquid-crystal display. 
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#3*IWrttJi©*SHU 0. lM2 0Mmt'fc5^i:^U< > 0. 5 7!; 
Ml 5 nm-ehZ>Z.b&t5hfc1fr&l'<. 17511 O/fm^Siim^ 

o 

<WMS*ttftl*4fcfcoVN-cW:, *T«^»tt»2 2«aft&©fts3* (1 9 9 4) 

WERfRdns-fb^otta^f o . o o 1 7bm o . 7 ©fsa^fes r t &m 

m-^^ (Q) <D#|£, i^T^^i- 0 

(Ql) (Q2) (Q3) (Q4) 

— CH=CH 2 — CH=CH-CH 3 — CH-CH-C 2 H 5 — CH=CH-n-C 3 H 7 
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(Q5) 



(Q6) 



(Q7) (Q8) 



(Q9) 



— C=CHo — CH=C-CH„ — CECH 



H 



(Q10) 
— SH 



CH fl 



CH, 



— C'H-^CH 2 N 

— CH-CH 2 



(Qll) (Q12) (Q13) (Q14) (Q15) (Q16) (Q17) 
— CHO ■ — OH — C0 2 H —H=C=0 — NH 2 — SQ 3 H — N=C^S 

m^-ttS (Q) fit, ^t&fPB^ttS (Q1-Q7) , *-tf*i/m (Q8) £fc 
{iT^y^~/i^ (Q9) tfe5ri:mu<, ^fP«-^ttS-x?fc5^^^ 
£e>{£0£b<v ^^^^tt^^Jfi-a-^ (Q1-Q6) X~hZ>Z.k&Mh» 




m) // A \ 

CH 2 ==CH-CO -0-C 7 H 14 — 1 

(N2) 

H 2 G -CH-CO -0-CtH 14 — 
(N3) 

CH 2 =CH-Cp -0-C 7 H 14 - 
(N4) 

H 2 C -CH-CO-0-C 7 H 14 
(N5) 

CH 2 =CH-CO-0-C 7 H 14 — < H 



;o-o 



o-o 








N 
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(N6) 

CH 2 =CH-CO-0-C 7 H 14 — ( H) — ( H )— CN 
(N7) 

CH 2 =CH-CO-0-C 7 H 14 — ( H 




(N8) 

CH 2 =CH -CO -O-C 5 H 10 
(N9) 

A 

H 2 C — GH -CO -0-C 7 H 14 





(NIO) 

CH 2 =CJH-CO-0-G 3 H 6 — / H^— ^ ^ 



(Nil) 



5 n 11 




H 2 C -CH -CO HD-C 7 Hu— CO -Q-^J^-QCsHi 1 
(N13) NC CN 




N=N 



(N14) 

H 2 C -CH -CO -0-C 7 H 14 
(N15) 

CH 2 =CH -CO -0-C 7 H 14 




CoH 



3 n 7 
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(N16) 

CHs^CH-eO-O-CyH^— ^ ^—h-h—^ \- qc 4 H 9 



(N17) 

CH 2 =CH-CO 



-0-C 7 H 14 0 —V V-CH =N-^ V—C 4 H £ 



(N18) 

CH 2 =CH -CO -0-C 5 H 



(N19) ... 

H2C-CH^CO-0-C 7 H 14 — (' X 




(N20) 

CH 2 =CH -CO -0-C 3 H e — ( H >— CH=CH 




(N21) 

CH 2 =CH -CO -0-C 7 H 14 




o-o 



(N22) 

HgC^CH-CO-O-GyH^— $ V-C33 





N 



(N23) ^ ^ 

CH-CO-O-CyH^O— ^_V-N=CH— ^_V^CH=N^ ^-CsHu 
CH 2 ■ ' . N=N 

(N24) 

H 2 C -CH -CO -O-CyH^— CO -O— ^"^—C 0 "O— CN 
(N25) 



F F 



CH 2 =CH -CO -0-C 7 H 14 




H=CH-CO-0 



-OC 5 H u 
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CH 2 (N26) 
CH 

^° __// ^ 

0-C 4 H 8 0— * 




o-o 



o; CH 2 (N27) 

CH 
i 

CO 



0-C 4 H&0 



CH 2 (N28) 
CH 

0-C 4 H 8 0 — 




o-co 




0-0- 



1=CH- 



0* 





-co 





H=N" 



o5 H2 

CH 
1 

CO 



OC 4 H 8 -0 



CH 2 




CH 

9° . 
C 4 H 8 -0 



^CH 2 (N29). 
°"CH 

Q-C 7 H 14 - * 



CH 2 (N30) 



o:5 H . 2 





H=CH-CO-0 




CH 2 
CH 

9° 



>C 4 H 8 -0 



< N31 > ^ . f, \N // \\ 

CH 2 =CH-CO-0-C 7 H 14 — (' y <( >-0C 8 H 16 -0-C0-CH=CH 2 

(N32) 

H 2 C -CH -CO -0-C 7 H 14 

(N33) /— \ /— \ R 

ch 2 ^h-co-o-c 7 h 14 -^hV-h^ 
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(N34) 

CH 2 =ch -co -o-c 7 h 14 — ( H 




H >— oc q h 16 -o-c'o -ch =ch 2 



CH 2 (N35) 

CH 
i 

CO 

o-c 7 h 14 -< H 




H >-c 2 h 4 




CH 2 

CH 

CO 



C 4 H 8 -0 




OC s H 10 -O-CO -CH=CH 2 



(N36) 

CH 2 =CH— CO-O-C 5 H 10 
(N37) 

H 2 .C -CH -CO -0-C 7 H 14 — <' s )— (( y—OC s H 10 -O-CO -HC -CH 2 



CH 2 (N38) 
9-CH3 
90 



CH, 



' — CHq 




^jJH 2 (N39) 
"CH 

CO fi v 

0-C 7 H 14 —^ V-CO-O 




CO 
C s H 10 ^O 

o:9 H 2 

9 H 

CO 

10-0 



NC CN 



CH 2 (N40) 
C-CH3 . . 
90 

O-CyH^O 



CH, 



' CHa 




CO 
1 



C 5 H 10 -O 
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(N41) 

CH 2 =CH-CO -0-C 7 H 14 - 




(N42) 

CH 2 =CH -CO -0-C 7 H 14 - 



CH 2 =CH -CO -0-C 7 H 14 



-co 



-<D3 



Fe 






-CO 



-CO 



Fe 

-<D) 
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5 a n«^^*ftfflv%fc3te*««^- Mtov^tt, #M^6-2 1 4 116 
■^j#L ^S^FF 5583679 4§\ |^5 64 6 7 0 3f, W3fi#fF<&# 3 9 1 

l 6 2 0 A 1 *©#9iai»fc:|B*Wsa>5. 

RjfcR (t^* 3 ^ y^) «ftttft^»©«i:tTils C. Destrad 
e f,©f», Mo 1 . Cryst. 7 1t, llll (1981^) fcllB* 
^tl^TVNS^V-^^^^s C. Destrade 6>£>W3£$Mr* Mo 1 . C r 
y s t. 12 2#. 1 4 11 (1 9 8 5^) % Physics lett.A, 
7 8i, 8 21 (1 9 9 0) fclfB^&*VCV^ VAsttimi&fc, B. Kohn 
efe©«F§^«#. Angew. C h e m. 9 6t, 7 OH (1 9 8 4^) 
^fcv-^ P^^1?*-S''BS3Mfcfttf J . M. Lehnf>©M^ J. C h e m 
. Commun. , 1 7 941 (1 9 8 5^-) % J. Zhang fetf>3ff32*&£\ 
J. Am. Chem. Soc. 11 6^. 26 5 51 (1 9 9 4^) KHE^ix 
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tiz> 0 Bmkm£kmk&m<D&-$i li^hu #§s§¥8 -5020 6-§-^#^ie«c 

(III) D (-L-P) „ 

R«R a 7 (D) (Dm^SlTi^i- 0 &T<D&mt£&^X, LP (gfcttPL 

) « % z«(oiii (D tMfts (p) t (DMfr-eti>&*mm- s 0 




LP 
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. 5t (iii)ic^vNT, — mvmmm (l> r^u^m, th^uvi, 

7U-v>S, -co-, -NH- -O-. -S-*sJ:tK*ixfe«)|a^*>* 

3&>fe'*s#j;9»rJna— ^©a^as^fcs-i^iff*^. (l 

) tt, T/U^W^*, 7U-^i, -CO-, -NH- -0-*3«fctf-S- 

*>5ifc*$*feKi#*Uv\ z:#<D5S3jSS (L) te, r/v^uv3E. 7U-^ 
& -CO-*5J:tJf-0-^fe*5»J;53ltftt5- «<o**^*< i:t>— oSB. 

(p) ic^^-t-a 0 a l tt7/w^ vy^f fcli7;v^r= vyi, a 
—wast*, («u r^jvm) &$rhx^xh£it\ 

Ll : -AL-CO-O-AL- 
L2 : -AL-CO-O-AL-O- 
L3 : — AL— CO— O-AL— O— AL- 
L4 : — AL— CO— O—AL—O— CO- 
LS : — CO — AR — O — AL- 
LS : -CO-AR—O-AL-O'— - 
L7 : -CO-AR-O-AL-O-CO- 
L8 : -CO-NH-AL- 
L 9 : — NH — AL — O — 
L10: -NH-AL-O-CO- 
Lll : — O — AL — 
L12 : -O-AL-O- 
L13: -O-AL-O-CO- 
L14: -O-AL-O-CO-NH-AL- 
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L15 


: -O-AL-S-AL- 




L16 


: -O-CO-AR-O-AL-CO- 




L17 


: -O-CO-AR-O-AL— O-CO- 




L18 


: — O-CO-AR— O— AL— O-AL- 


o-co- 


L19 


: — O-CO— AR— O— AL— O-AL— 


O-AL-O-CO- 


L20 


: — S — A L — 


* 


L21 


: -S-AL-O- 




L22 


: — S-AL-O-CO- 




L23 


: -S-AL-S-AL- 




L24 


: — S— AR — AL — 




5fe 


(in) ©m-s-te^ (p) m&K.j&oinm 





p) <DM*MTfc7F'i'o 
(PI) 

— CH=CH 2 . 

(P4) 
— NH 2 

(P7) 

— C=CH 2 
CH 3 

(P10) 
— SH 

(P13) 
— C0 2 H 

(P16) 

— CH=CH-n-C 3 H 7 



(P2) . 
— C=CH 

(P5) - ' 
— S0 3 H 

(P8) 

— CH=CH-CH 3 

(?11) 
— CHO 

(P14) 

— N=C=0 



(P17) 

— C H— C CH3 



(P3) . 
(P6) 

O 

— CH 2 -CH-CH 2 
(P9) 

— N=C=S 



(P12) 
—OH 

(P15) • - ; 

— CH^CH — 

(P18) - 

O n 
— CH — CHo 



fi-a-g-g (p) ^<^fnS^i43£ (PL P2, P3, P7> P8, pis 
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, P 1 6, P 1 7) &ti\Z^tf3cZsm (P 6, P 1 8) tfcSiir^K, 

^fpm^s-x?&5r ^ds*e>ic»*L< % a^v^tt^iMMfr^ttaE (pi 

, P7 S P 8. P15, P16 % PI 7) T?ifc5 5£ (III) 

fcc&V^T, n«475Ml 2<DmikT'hZ> 0 ^WftS^tt, RfiftaT (D) <D 

«fcv^s % m— T?feSri:dS^LVN 0 R«#»,f&teft;£'*&fc:oi^TW\ ^^7 
-2 8 1 028^ 1^7-3 06 3 1 7-^-, P 8 - 5 0 2 0 6 -§\ IrI 9 - 1 0 4 
6 5 6f, ^9-1 04866f, H9-U 24 0#<^^#^|S^Sfe5 o 

mmtfywua. mmtom'p. mzz&jmM, m^m^. mm^m^tmm^m 

t£Htt#ttJM&b£4b 5 V ^ ttEi^j«E©#«-'Sra^r 5 £ t lc <fc 9 , * fci* 7 \? 

5 0 1 1 ^MtsM^^i: Rraa&k 

ttflk s^tt^-z-e— &tf4?y^— *if^rf«r. s 0 J5fci. m&ft(D 

mkvmmh, ±mtmm<om^.\tx^mmx%^ 0 



65 



WO 01/88574 



PCT/JPOl/04041 



^/Vn^R^^n-xT-fex-h^W-h^ff^-ir^-et^o R»^ 
tt^W^M UT-^c 0 . l~l 0R»%O^ffllcfe<9, 0. l~8fi%© 

aL**-einfRu *©«iBfii^» Ct^^tV 

0 — 1 7 0 o C;W£ UV\ 
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tfc&&mit(3M(Dma^ a-JJSUtf-Mk&m 2 3 67 66 1^ 

m2 3 6 7 6 7 o^roy^-mmmmm ^ r^^^^^jv (^1^2 4 4 8 
8 2 8^^*15^) , a-mk*mww&^ j mT*/xi4i'ik'&m (*B#fp2 
7. 2 2 5 1 . &m*; ^<t^m (*mwvf3 046 i27t, 

1^2951758 ^(D&WWm^M) ^ hVTV —/W 5; ^V— /v^r -v— t p 

-7 5 y 7x-;W>{r h y t WE^^ (*mWWF3 5 4 9 3 6 7 ^§H$B#fBic 
) , y ^Vjo.tt^^^^^k;^ (#PHBg6 0- 1 0 5 6 6 7-!§->k$S > ^ 

h^4 2 3 9 8 5 o-^mmmmm) &£T$**WT-/—Mk&m (*m%?w 
4212970 ^mmwmm) &<§;*tiz> 0 

fe5ii«L<, 0. 5 75M5W*%<atSB^fc5i<b;35£^tc#£ bv\ 

JIMt^/l/^— «\ 2 0m J /cm 2 M-50J/cm s CD^ffltC&S r <b^S 
£?£L<, 2 0M5 0 0 0mJ/cm J ©IfiilCfcSit^j;!?^ U<, 1 
0 0M8OOmJ/cm s ©ttBfcfcS^ 6>fc:*F* U/\, *fc. 
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5gMtt«l 0 OBll OOO (g/m 2 ) /24hr s ©IfiHKlfcS w 

L<. 3 0 075^7 0 0 (g/m 2 ) /24hr s tfXSffliCfcS £ £ ^SKl^ 

ftcfKPSEfc J; 9 0* U v <4SH Kit" 5 r. t ft*smx fo 5 . 
3fe^«:7>f/^<0»8t*teW:. M^J^J: <9faS-T£- £2*T*#5 0 
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5' lefts* ^te.mm-rzkRffiftm&ntbinZo i»4 5 ! 4075 

«90SL<, 4 3M4 7 S T?ifcS;i 4 475M4 6 0 

ytffi.k<Dmfc~%imw:-i-z>o • 
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8MI"fe/W±, OCB^-F, VA^-K, tfefiTN^TOS^t^ 
LVn„ VA^ Kfctt, MVAt- K*^**l5. 

I^IiT'fe 9 , ^S#f^4 583825 -$|\ 1^5410422 %-<D&WffiW 
i^H*— Kte, OCB (Optically Compensatory Bend) jftil*— K£t> 

o 

A^E-*— K^«S*feA' (#§8^2 - 1 7 6 6 2 5 1^ffiBM$3 7-69 
5 3 6f) lCjD;fc"C\ (2) H^fe«J6, VA^M^fK^'fyft 
Lfc^^-fer/P^^-^tLSo AtefHJlCfi, MVA (SID 97, Digest of tech. Pape 
rs ef^fc)28(1997) 845 N SID 99, Digest of tech. Papers (^ffiM) 30 (1999) 2 
0643«tt) ? #§B^l 1 -2 5 8 6 0 5f3r4tmsffi , SURVAIVAL (Mf^ 
-f*:/W* mem, ^3 -^-(1999)1412^) , PVA (Asia Display98, Proc. o 
f the 18 '"Inter. Display res.Conf. (^mM) (1998) 383|E^) ,Para-A ( 
LCD/PDP International' 997?^^) „ DDVA (SID 98, Digest of tech. Pape 
rs (^*)29(1998)838fB*c) , EOC (SID 98, Digest of tech. Papers (^ 
ffiM) 29 (1998)31915^) , PSHA (SID 98, Digest of tech. Papers (f-ffiM 
) 29(1998) 108 llBtt) , RFFMH (Asia Display98, Proc. of the 18' "Inter. 
Display res. Conf. (^ffiM) (1 9 9 8) 3 7 5|B^) , HMD (S I D 9 8 , 
Digest of tech. Papers (^yfc)29(1998)702fB«) &<Sitl5 0 ^©ffetc (3 

-r/U^K^^f ^SBlRj&iirS^E— K (n-ASM^K) <om&^^ (IWD' 98, Pr 
oc. of the 5 '"Inter. Display Workshop. (^HS) (1998) 143|5<fe) fct*tl§ 0 
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H l fit, RI*S«ft^3Sil©3S*W*«^S:*-^BK:H7f *>« 0 

H 1 fcq%i-SJWItt***«E«tt % T^feWlc, T®& (1) , BC&WM (2 

) x Tgaftjgi (3) , m&m (4) % jrser&jj^ (5) % (e) % ±&m 

(7) % A/4« (8)\ ^LTM3feJ^ (9) 

TS« (1) k&kimm (2) 3&SR»KSr«/a-*-5 0 . TElft* (3) ~_bIE[p] 
fit (5) ^if H t;^i^f5 0 V4i (8) fit, K*fcK£fll3feffll (9) £<D 

Hir*. s#tmi& (2) i:TSBr&j^ (3) £fcfit_LiEi*]jgi (5) tmm 
mm (6) toiwjcKtj-sri^sLv^ 

*^ds*>s. *(Dfcib. KttWHDmmiz.w&mm mm* 2 756 2 0-5-4**15* 

jK&-&/W3\ TN (twisted neraatic ) STN (Supper Twisted Nematic 
) MlkfcteH AN (Hybrid Aligned Nematic) iTfcS LV\ 

TN®^ffit;Koy/f^ ^fit, 4 075M10 0' t'fcSri^K,, 5 
0M9O" £j&S£bfc:#* IX > 6 075M8 0 0 T*& 5 ^1 <b 

*LV^ ^^lOS^^j* (An) £$e,&Jf tf>^ (d) £<7};» (And) 
<Dm*. 0. llbmo. 5 jumT?fc5i£riS£r£ b<, 0. 275M0. 
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STNltit;P©^^h^tt N 1 8 0737^3 6 0° T*fe5ri:^L< 
, 2 2 0M2 7 0" •efc5rfc*S$bfc»*bV\ ^ 0 S©@iff^^ (A 
n) t&JIJi©]?:^ (d) i©f (And) <D^« N 0. 37ifMl. 2^mt'i5 

*f¥^tt (An) (d) <b60a (And) O^tt, 0. 1 7IrM 

1. 0/iml?fe5^t«l<, 0. 375M0. 8 ^m^: bl^fr 

Sl*£Hfti&***3£*W:> ffr&n«flE#ffiv^K:i3i*^ itSV^CBg^-efc-S J 
— ^y— 7fc!7-f h^E— KTrfc, {fr&B*H;&S{^Pfi£Bi^c N •J<5V^lESJi*3J*'T?S> 

ei 2 (i/Tt^^ h** hKttfflttft^^f*, (id; mmmmm 

mm (1 2) x ^IKUt (13) \ 1/4^ (14), -RS9iW6 (15). 

teirir (i6). m&m (i7), jbsafp]^ (is) s ±Mwnm d 9) , 
%%mm. (20) , (21) ja^rrsitB&ihji (22) lonnig 

T&fc (1 1). *5itf_L£« (2 1) ^^^m^ttL^v^f-y^-y^ ^ 
J»frbt£Zo (11) £ttMUimtt*fl)t (12) £<z>Hfcii*, tft (2 

3) &Jb.yfirii-btix^5 a 
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%W38M (2 0) _SrKrt5ft*>5^ ^JRSlttK (1 3) tf^ffifciBflr&Srtttt 
5r<tT% &JHK#t*£ (13) »C3fc*fc««lieS:f+#U-C 1 bJ:v\ 

^itE5ih^ (22) %;&ffijkmmzMx.T, &3&mmi>&vxi<^zzb& 

03^-ry* h^itf B ^^«:, ts« (3D ^tmmmm 
mm (32) N =^ry ^#7-Kfft£ (33) , ;i/44g (34) % ts 

(3 5) N TSBfaJgl (3 6) ; ffAA (3 7) . .±Efcltt (3 8) , jb^ 

wnm (39) , ±mm (41) *34-u*KttgSitji (42) a*, ^©mm^ 

TSt (3 1) *5j;t*_hJ&K (4 1) f4, ^^^^fc(±7 P 7X^5/^7-f/l' 

^e»&5. rmm od fc#*sui faa&Bdgs 02) tft (4 

3) ##»?fd-*t&*vo>«o 

X/4^ (3 4) f4. 3fcfefc«<i: UTt>*IB£*Tt>4:V\, 

JftHJl (3 7) ffoHJfte, 

_L^9i«@ (3 9) £_b»i (4 1) £©fgtU4, -f^yf-Thy*** (4 
5) htiX^Z* 

stt^ita (42) R»B&jfc»tBi!:AnitT, m&mmhm^x^z~kfr 

8) , ^bT, 0 2*3j:OT3-eiaKUfc^ h** hRltfflttaa^ilH^Jl 
/4*R (2 4) *3iTJ5 (3 4) iLt^ttS, 

^/4«Sr#^fc^ h** hKI*M#i&*^fH4J:ov>Tr4 % 4#BB3p6-2 

2 2 3 5 0 -§\ ^8-3 6 1 74^, ilO-268 3 00f, PlO-292 
17 5f, |H 1 0-2 9 3 3 0 1-5§\ 1^1 0-3 1 1 9 7 1^10-319 
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442 -5§\ m 10-325953 -5§- % ID 1 0- 3 3 3 1 3 8^ 1^1 1-384 

i4b) ©iBtc«fittfls^ (ill) arAtfci»m5. -<^ke^i« 

*-fe>kfc|Kffli-S»E*tt'ft;'ft* (ill) ^ -j&tCEO^^m^tt&W-t-S 
o tta-fe^©Ji3KE (114 a) tTSt (114 b) f± N J&tb-etu is^m ( 

112a, 112b) £fl£M (113a, 113b) Z&T&o KtSllBlfiMWfc 
*SAte5^ (llla-lllj) -SrElRlS*S«rt6*r^r-rSo RDttElGlJR© 
^K^^lRTCfcS. «S»W*Mft«iSM4^¥- (llla-lllj) ^mjESr 

/WiSS (114 a) MiOW^ttAtt^H 1 (1 1 1 a~l 1 1 e) tflt ( 
114b) fll©#«WKfita^? (1 1 1 f ~1 1 1 j ) tti, mfoZK (±TM 

mz.) \z.mm*r&o ss dua, ii4b) iSim^w^m^^ ( 

Ilia. 111b. 1 1 1 i , 111 j) te, {$^7K¥^^I^SaiBl U JRft-fe 
/\'*£M<DWW:m&&5H L (lild — liig) te, «HcMU&r-fciH:eiSi"*-<5 

o 

04©on(C,TtJ:5^ TOUUE^V^, (114a, 114b) iE 

«0«KR»fttt^¥- (ilia, 1 1 1 j ) fi, «f£zk¥fcEf&Lfc**"C&5 
. *fc, ttAlr/i/'^i^JDjtt^fctt^H 1 - (l 1 l e, 1 1 1 f ) te, fS^SE 
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*&nt<D^m^u^&wm&&&ft* diib, iiic. iiid, i 
iig, iiih, in i) -efctK -nbiio f f ©^ii d ^suc^iai*) 

i~5 0 u^b, mik^<D±mm d 1 4 a) m<Dmftm&&&* a 1 1 a ~ 
1 1 1 e) trmm. u 1 4 b) w<Dm*&&&&* (nif-iiin t 
mizitte. ut^io icmm-rzzktz^ of fo^itt^s, 

13 5 fc^t-J; 5 te:, flrnffi3feKtt % RlWb^i (I3la-I3le) 
t?3fefl*ttll (13 1) % 4>&< £fc l&cD-fc/l^— ^T-fer-^— h7^f;i/A 
Sr^tf 3t 2 (13 3) ttZTmitm (1,3 4) ©Mflc^feJ&S. El 

5 \z.m-rm nm%M\*. ft^mzr&mi (131) £369*^4*2 (133) 

3te96Jfc£i4»l (13 1) ©n«tfcfl2-a-* (131a~131e) W\ 
^■-efe^o R*BflW&&* (1 3 1 a — 1 3 1 e) fi % ^«f»fct4fc^— IBWffi 

x -rt£t>-binmffi&woo wmm*, 2 (133) ©b^ltis 

4fciffiI^tt*>e>©i^i3»^|^AI•^5^!:#oT^ll*pu"cv^So ^^^^ 1575 

15 0° ©ttfflT&a^irasfr&bv^ H5Jd^i-J:5K:«^%^$*5t 
v «R«3te«©*H^ayc«li^*U<lRi±-#-So ^£Sr*rtS**fcfll 

RW^^ (131a-131e) ORttarojSfeU (NL) &3feW;frteJi 
2 (13 3) ^jEttl* Lfc^f [rJ (PL) OTOtt, BBftBI (13 2) tf>^tf^ 
*rtl'(RD) 

fc. 3tmi4i2 (13 3) co®^l51ffitti (SA) i N ©fl£«r!0W«jfc:4 5 
* ('t5„ iot, «R«3teR©»3tXS-Ctt. GfflK (1 3 2) ©7^^* 
fRj (RD) taW£##©ffiF*i3B*B*il (SA) (0) ^fft|c4 5' 
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£&fc*383l3T?tt. 3fe9*3rttJi 2 <D®F*ljg*I«J (SA) (13 4) 

^Brt^iilA (TA) ^^K«j»!i3Fff*fc«:|lSC«}fcSEJi:3&SJ:5»caW^: 
fWfcflKteKiSrElfrf-So H 5 fc*"t1»n«3teKT?tt, — ttoaWStHH** 3 !* 
ffidgB«bTV>S 0 (1 3 3) <£>® 1*1 31*1 $fi (SA) fit, JgCIU*: LT 

%^m^ l &m2v>mwj?mm^-rz>o as 4) <Dm^m^m (ta> 

B6&q%-re£&p3&ttr2« KElRltt^l-fe^ (110) „ JKA^/POPHM 
lcE*£ftifc— #<0flfRfifcteR (1 3 1 A~l 34 A % 131B — 134B) *3 
Ztfis*?*?* b (BL) frfcfc*. 

KElft***^ (1 10) W\ H4fc*Ufc«*-fe>Hcffiar*. 
/V (1 10) (D±TO^tf^^fRj (RD2, RD3) « % Jjfa (TO) T? 

fltRWSfoKW:* JSSt/v (110) «i»6> % 3te^:frtSi® 1 (1 3 1A, 13 
IB). 3fe¥M:51£Jf 2 (133 A, 133 B) *5.fctWB3M ( 1 3 4 A, 13 

4B) &z.<Dmiz.mm£tix\,>z>o yt^mjj&mi (i3iA N 131B) gqr 

mmk-StfatD^Vl/y^fa (RD1, RD4) W\ ^fcit-S^a-fer/V'O^lfV^ 
^■|r] (RD2. RD3) t{*STO<Z>§l#tC£>5 0 BU^bfcJ;9lC N R«^b^ 
^©^tf^^fft (RD 1 „ RD4) n^®pfei^^^^^®-.iEM^ 
Ut¥#:£fa£R¥fTK:fc5. *^S*tti2 (13 3 A, 13 3B) OSl^il 
fgflii (SA1 S S A 2 ) *5j;tflB3te»E (1 3 4 A, 1 3 4 B) (D®F*Jaii&$iil (T 
Al, T A 2) tt % nWfcfc'kW<D7¥^tf-Jjfa (RD1, RD4) £ ¥ ® 

-ef±HRtfrt£4 5° <D^^ic^5 0 -^u-c. (13 4A, 134b 

) tt, ffiftmMWi (T A 1 > T A 2 ) ^2V>{cE^-r5J:5 (^n^n=i/W) 

b 7 # N b r mfamm&m^mmz.&ttzft^m<Dm&*^irffl&mT-& 

10) *fi*ttil (13 1 A, 13 IB) t3te^H*tt®2 (13 3A 
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, 133B) twiT, yt^mz.mm-rz> 0 
yt^Hx&mi (i3i a, 13 ib) (DBmmt^m<o9if>^^ (rd 

lx RD 4) & N f|t;P07^ ^^ft (RD2 % RD 3) k\-ZR¥ff<DM& 
\z.®LfeLtcZ.kK£ 9, -O'KSBlRj^-fe/V (110) 0^ H tt^^3te^^ 

&jii (i3ia s i 3 i b) ommmk&®>kj!>mj& (a~ Cx e ~ g ) lt 

> ^6*j{c^i-5 0 ^LT, KfiMM-feA' (110) ^rJW^H^iftfc: 
SittJCE^iLTV^SKfitt^jFICW:, ft^^TttJf 2 (13 3 A, 1 3 3 B) # 

(d, h) 5^KW-$HTVNS 0 &*5 % 3fc^:*ft£Jg2 (13 3A % 

13 3B) KlEALfcffiRte, 3te^R*ttlcJ:t)^C5JB*f*MfR-e&S' 0 

iSOal^ltfi, H5-e^Lfc*t>«*WJte*IIRffl3fc«»J:*Hai-So al 

^ffi#©«RiS3fe^fi. yt^mx&m 1 ( 1 3 1 ) , ft^n^ttji 2 (133) 
texxfimytm (134) ^c<^«(^®$^tv^ 0 Ri&^Yb^o^if^^ 
ft (rd) i^m^s 2 (133) (sa) k<Dftmi-zmm&)iz.4 

5° -efet). 3fe^«f&Ji2 (1 3 3) (DM®®! (SA) £i§IMt (13 4) CO 

mm®* (ta) f«®^(c:we$>5„ 

@8©a20iit, 3fe^^tt®l (13 1) , ^*ttl2 (13 3) 

&&x*m%:m (134) ^^<DJlli^s$^^Tv^5o nMft^©^^^^ 

ft (RD) ^^1412 (13 3) <^31tS$ft (SA) k (DMgZtZMWmz 4 
5° T*fe«9, ft^2fttJi2 (133) Oilfafgl (SA) £<fiBfejg| (134) <D 

mmm (ta) ttMwunsT'feSo 

m 8 £0 a 3 <^S^«. 3fe^m^t4S 2 tfS-Ji (133a, 133b) fabl&Z 
„ *^T'«, ~Jf 4>fc< £ fc-Ji (STIil 3 3 b) ^L/c^ 

^^r«S-TSJ;5^, 3fe^JI;£teJf 1 (13 1) 43it^ii3fe^ (13 4) kmm 
t$tiX^tht£&\,\ -tte*>-h, Rg&f^fc^l&o^t^^ft (RD) k — m<o% 
^^\m2 (13 3 b) OiSfSffc ( S A 2) ^©^^1^4 5' T?& Y) 

. *<D%^mij\m2 (133b) (Dmmm (sa2) kmytm (134) <D3g 

mm (TA) f«®^){C^fTT&5 0 a3«m ^5-g03fc^^ttJi 
2 (13 3 a) te x fi£*0&flf iridic, 5g^g$ft (SA1) /OSRSg^ffc-^O 7 
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El80a40ltm Zl©^I^tti2 (133a. 133b) <7)V^ 

ft^, Mmistcfem&m&-rz>£ 5^, 3fe^*^i (131) ^inh^ir 
(134) £@as£;ft-cv^ 0 -t-fc*^ nas^b-a^^^f^^iRi (rd) 

i-S©3fe^tti2(13 3a, 133b) <£>&tett (SA1, S A 2 ) £ 

©aim, ^ftitns«it4 5° x-fct), -&<Dmmxw<t (133a, 13 

3 b) OiitBW (SAK S A 2) tUytm (13 4) <Dagii«j (TA) it, ^ 
El8<Da 5^^!?^, -g^3t^M^ttM2 (13 3 a, 13 3b) 0V^f 

fih. M^tcMm&msi-fzxofcs yt^muftim 1 a an s^w^i 

(13 4) £faB£*i/rv^ 0 l~&;bi=>, BffiMb&tatoJvi/trjjfa (rd) 

t-S©3t^ft^rtt«2 (13 3 a, 13 3b) <DjSJS«I (SA1, S A 2 ) £ 
<Z>^«te, Vvf^^lKlttJ^ 5° -tffct), 3fe9*2fttJi'l (13 1) fci^ft 
^tti2 (13 3 a) <Dig*Bfi& (SA1) £iH3feig£ (13 4) <S»jgii$|& (T 
A) te, SttrWtcMrafc -?:U-C^i3fe^ (13 4) fcj£V*3fe^M#ttJi 2 ( 
13 3b) 051tS# ( S A 2 ) (134) OSifitt (TA) tt, 

m 9 © b i Kiia(ft©«B«©»R<H3feKr4, ^n^ttJi 2 (133) , 
jr&Mi (131) *j«fctr«*iR (134) &z(DmizmmtstiT^z> 0 r««^ 

(RD) tm*fti2 (133) Oi§*B# (SA) £ 

<Dftmtemmm^45° -efc*?, ^m#f£jf2 (133) ©isti# (sa) t 

Mftm (13 4) <Z>i^$* (TA) {*H«^J{C^T-efe5 0 

@9©b 2 ©ffiflifc. ft2mj?&m 2 (13 3) , ^HM^Jl 1 (131) 

&£TM%m (134) ^iommsuB^Tv^s. Riiwt:^©?^^^ 

IrI (RD) 4r3fe#*^tt»2 (13 3) OiitBffc (SA) fc©££ttg|»&<jfc:4 
5° T&!K ft^MjfVm 2 (13 3) OiSfBfgl (SA) tii3fem (13 4) <£> 
^iittl (TA) tt£«6«Jfc:gET?*>5. 

EI 9 <2 b 3 <Z>^MHf:i, Zf^f>!5;5©^^i4i2 (133a, 133b) 
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13 3b) a$ % Buiz£bfci^Sr^-rSJ;5(-s ft^Jl^fteJi 1 (13 1) 
t^{i3fcJ^ (13 4) £@B«£HTV\ft,tf£v\ l-jfc:fr*> N WWkik-&m(D7\f^ 

fjjm (RD) t-i©3fcmtti2 (13 3 b) <Dmte®l (SA2) <t 
£f«Sr#Jt- 4 5° -efc i5 N ^Oft^^Ji 2 ( 1 3 3' b ) <Diita# ( S A 2 

) tmtftm (134) <D^iii4 (ta) {^k^j^wt^^o b3<£«rm 
> ■b5-m(Dft^mjfi&m2 (13 3 a) m&vmffitmm^ mm®* (s 
ad f)mmmh^m(09^^^m (rd) t^®6t^w{c^5i5(-ia« 

H9©b4<Diim -®03fc^^^2 (13 3a. 13 3b) <7^-f 

(13 4) <blEig£*vrv^ 0 RMft^O^^y^lpl (RD) 

i 2e©3fe^^fig2 (13 3 a. 1 3 3'b)- ©iPfBtt 0SA1,- SA2) t 

(oftm^ ^•rtb^mmm^^ 5° yt^m^^m2 (133 a, 133 
b) (Dmtm (sai s s a 2) tmxm a 34) <z>mm^ (ta) wr 

@9©b5 ©«B«n?r±, zi»^6>*s3tew^tts 2 (133a, 133b) 
<D&mK m&\sitmm&mR-rz>&5^ yt¥mj?&mi (1 3 d xsztms 
%m (134) tgag^n-cv>5„ -r&fr-^ R«Rft#ft©7^m.(R 

D) i:2l©^I*ffll2 (13 3 a, 1 3 3 b ) <£>3Sff|fe (SA1, SA2 
) b<D&mte. V^fJlt>^fKllC4 5' 3feW*tt»l (13 1) 

XtMJtm (13 4) ^bi&Vvft^^frt&f 2 (13 3 a) OiStBtt (SA1) t 
Mftm (13 4) O&ifitt (TA) |*JtWR:MT»&$) % * br*^J|56rtt 

gi (131) jsztfiffiftm (i 3 4) .Ki&^ft¥-mjf$m2 (133 b) <om 

tlWl (S A 2 ) tU^tm (134) ©Siitt (TA) «\ IISrWlClWTf&So 
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*^3WMl48J:t^3te^*1M2©3te*WttKi:UTt± % TIS^: (9) t? 
jtSc^SR e l^ — t 5 — v^3 V#[*?«tt^TI5^ (10 a) £fcf± (10 b) 
£»£*L3 Rth ^t*— > a ^tt^»"e*> So 

(9) R e = (n x — n y) X d 

(10a) Rth= [ (n 2 + n 3) /2-nl] X d 

(10b) Rth= [ (nx + ny) /2 — nz] Xd 

Jfe 9 ; n y 3fe^#f£JI 1 *fctt3te^;frfiUB 2 ©ffirti&tellii©®£rSps-e*> 
5;nlH:, 3te^S*ttJB 1 ©JB*f*^ffiO*/JHt-e*> 0 ; n 2*5j;tJ«n 3 fcfc, 
#9*Jfc#Hs« 1 <D-?r©te^@$fte#:-e& V ; n z 2 ©J?E£2f 

5, 

X&Sktf&M 1 ©$t*5 5 0 nm-eS!l^UfcR e — v*— > 3 Vjtt (R e 5 
5 0) ft, 10Ml00nmffc5ii:^U\ 3fc^*ttJi 1 OjftS 5 
5 0 nml?$!j^bfc:Rthl'*— 5*-'/9 ^ffi (Rth5 5 0) IS, 4 0M2 0 0 
nm-CfcSit^u^ 3lS*fetfffll 1 ©JB#*©£||<D*/Jn|IM>;*f 

fa£37^Afe$|£©^ (/3) 7)?. 2 0M5 0' "e&Sr bV\, 

2 ©$t* 5 5 0 nm-e^bfcRthlx^-y— ^ (Rth5 
5 0) 15 0^l3 0 0nmffc5ii:^L< > 180M2 8 0nm 
fc#Xte#*LV\i &1t, 3fefI*ttl2©M 5 5 Onm-eaa^bfc 
Rel/^-f^ayf (Re 5 5 0) ttu <B3fcBGSifl*lii:©E*»cJ: «?^F* U 

H^te. lM2 0nmt&5ri«L<, 1 1 5 n mTfcS r. t £ 

0 75M1 0 0nmffe5i,!:^t<> 3 0M6 0nmT?fc5it^^blC 
03: bV\ 
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'%mm^m 1 tyt^HJr&m 2©Re u^-^-^B^m^nm. 

' — y 1, — is 3 :/£<E>^{3\ 4 0 0 0 O n m©f£|Sm^i*;ft,<£>i£;ft{c::fc^ 
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-C (CN) R l — NR Z - % -C S-iSi^n&oa^W**^ 

— /K^g^^tf^/w^-ffecoT-fe^yv^ (-C0-CH3 ) <d— las^r. &3&JDS-¥-Sfc* $ 

7^_b©TiX^S (-CO-R 3 ) \Z.m.^Wk7LM^\ R 3 «\ «*HC-T*# 
/V (#k MP 1 0 3 N MP 2 0 3. R 1 1 3 0. ^ 9 V (#:) j^) SrfflV^"^ £ 

5 r. £ UV\> (^tt) # y If ~)VT)V^i— ^Ol^Utt, 2 0 0 £U2T*fc 
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S 2 ^ZlocD.^ (0!lx.fc£> 2%C<D±SUX3— XT-teT— yy^jvK) a*£>ft£4i£- 

(2) w-mm&t (T^Mtm) <Dwmtnti& (3) «iftia§7^^ 

t^ttftift^lj: bTri, fe5V^^nr^y^«# B (_h|E 

h^-f yu-Aoig^^iBj (jg^slftcp^riRids— g:) 1:45' ©^UE-ciBi^JRjc^tr^ 
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b -7 ^ A> A® t & d -a-^So 

fiIOil^di:©S('(AnXd) W\ W^irSMSrpio&^^Sfeft^ 1 0 0 
0 0 Onm^lSI-efcSriWK, 1 5 7 0 OnmO^ffl 

tfc5:i:^$P)l^t<> 5 0 0M1 5 0 0 nm(Dill?fc5r 
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immmi.i 



1 j\> (Mz>mm Mfiip' 



JPitt, t/l/D-^7tf - F 1 0 Of ISil^lT, 5. 5 WAMT* footc 0 





NH 
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#£>*LfcK— 7^ ^vKifc^&Jflv^^Lfco ^WJf^i 5fl% 
(D?^ ;i>J** s 1 3 0tw3M$-C N T^-?rfflv^2 5 %<DM#f£s£t?;8tM# 

f£MLfc-feA-P— *T"fex— h7-{;^ (3lS^il^h:KH-0 1) Mo 
VNT, ^y^y^-^- (M-15 0, B##3fc (ttO 91) £rJf§V>T x if5 5 
0nmW5ReV^-f-^3^I (Re 5 5 0) ^it^Rth V*— - 7 s — 
a ^« ( Rth 5 5 0 ) J£ U/c 0 J^m^ 1 ^(C^i- 0 

££>^ f^Ut/UP- ^T-feT 1 — h^-r^ASr N T^^/MKffff (K-4 
0 2B % T^py (tfc) SS) SrJBVvC. (lmxim) 
10 0 Lfc 0 ffiS|©¥^ftt 5 2. 0 n mfife «9 s ^3p<l^« 1 . 5/tm 

t/VP- ^T-fe^— >*g$t4 7 4»4gP^l/^-v ? — ^3 >-_L##J$g*&5 6W 
*9J«riS^LT K—^&IIJSU (^n^Ttf^ MO O^SSBKiMLT, 
w^— 5*— 3 ^±M-M 7 . 8 fCfigflSrffiffl b) , 86#fW3r 1 2 b 

H-0 2) ^iUINffiLfc, 1 *KiSrr„ 

6 8 mN/mt'fcofc„ 

^llfct^P- 77-fe7-h7^;VAi|r > f^^^Rlfi- (K-4 

0 2B % 7^!J7 («c) $4) SrJBV^T. SilW^^ (lmXlm) 

1 0 O^tSU^bfCo ¥^l#:«4 0. 0 ft mT'h 0 , ffi2M£tt 1 . 

^ w ^ 3 ^^2 8ml/m s itUc, 6 0°C<£>*&JS.-T? 6 0#, £ bfC 9 
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* ' 371 mm® 

* # ; —jv 119 VAU 

— (CH 2 -CH) 87 .a— — (CH 2 -CH)o. 2 — — (CH 2 -CH) 12 . 0 — 

OH O O 

1 1 

c=o c=o 

CH 3 

O 

■ p(CH2)40COCH=CH2 

KfaKJbfc:, TIBC^^^s'^ (R£g4£) ^Sl^kl^ 4 1 . Olg, 
xfl/yt^rt^ K^J&bJJ *3f-n— /l^n^VMJT^ P l^- h (V#3 6 0 
, *l^fr$Hfc^ (tfc) i^) 4. 0 6g, ±/Uv-XT-t<r-b^U- h (CA 
B551-0. 2, 4—Xh-*^frS.#Sl'#M) 0. 9 0g, t;i/P^7tf 

h (CAB5 3 1-1, ^f-^Wy^^^tti) 0. 2 3g, 
^S-^^^J (^^^7-9 0 7, ^;if-f 1. 3 5 g> if^rO 

<2#fcimw-t\ i 3 ox^<omm.w , p-^2^mmm^ ^mki\^m^w.\^^' 

•&tc 0 1 3 O'C-ei 2 OW/cmi«jE;fc^;l:T$r/BV^. l^UV^L 
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mjjtikmttzyttmmf-h (kh-12) &i/mvi± 0 

5 5 0 nm^^Ufcft^m^tiSORe — 7 s — ^m*3 8 nm 
R 




'[J£S6«3] 

•t/pp-^7%f- HO OMMMKM.VX^ up—^—iya ^_kg-ffl6. 0 
-XT±T— h ^V/^A (^^f^e/- h : KH- O 3) SrfNlS UTMi Ufc„ 

(2 5^) jt2^iBaatufc« % aa»-c w *bic*c7Kijfe, sa&u*: 0 

h6\ 6 3mN/mtfcofc 0 

^tT, f^MUfc-fe/vn— j^Ti?^— p^/vASt, 5*S?*/HRJ¥fh (K-4 
0 2B. T^y x > (tfc) ®Q Sr-fflVNT, WW (lmxim) 

10 0;£$!l/£Ufc o J^OSTO-figte 3 8 . .5nmXfc!), SUWSIM: 1 . 4 m 

Dfcifcfcl 1 3 
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. i>t£froit&jwL^ hwji kmmz.-*/i>*— xtizt— b7^/^ (yt^^m. 

0 2B, Tl/Vry (W) S3) SrffiV^ iiiai^-^ (lmXlm) 

10 0^a«^L7c: o MJ?0¥^fi« 8 0 . 5 /im-^fct), ^ipMUfil . 7 /z m 
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MWVfctfV y?~/VTjv=i— }\>-74)VJ»\c-z pm&^Z-itxMytm&ftML 
35<-> 2 Ofc^«£i/*-H Stx KH-0 2 (3fe 

C^W!l7] 

Msat^^rB-fe^^^ffl bfc^^^^s (VL-1530S, s±m m 
e ^fc, ^yt^j i$w.<»wdm. (HLC2-5 6 1 shcs. m 

^b/c^B^^e^oV^T. (EZ -Contrast 1 6 0D, ELD I 

m#m) &m^x, mm* (ld a^as^ as) ^X'^s^^^sr 

M^Lfe 0 ^m^2 3S^i-„ 
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[Jttfc0!|2] 

mwLmfoMWigk j £A'&&iR L,i£te&*t&mm (VL-1530S, m±m m 

) U) l-ol>T\ (E Z -Contrast 1 6 OD, ELDIMttf) SrJBl^T 

, ji*^ (LI) J&»£>fi*j* (L8) ft*©8SM^?ra^tfco *g*«r 













MMM7 


>8 0° 


> 8 0° 


imm 2 
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4 4° 



mwmfomm& j £*&8iR vtci5 4 v<f-<r>m&wfmw. (vl-is3os 
mmm si 
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0. 1 3 9 6<Dm^m^m (ZL I 113 2, *fr?#M) SrSAU K 

iit;K^ 5 5 H z ©^ftlffi^ W L/C, m^5V£>/ — 
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